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(57) Abstract: A circuit board comprising insulating ceramic substrate (2) and, bonded to both sides thereof through brazing mate- 
rial (4), conductive layers (3). The conductive layers (3) are constituted of Al in a proportion of 99.98 mass% or more. The average 
crystal grain diameter of Al is in the range of 0.5 to 5 mm, and the standard deviation ( cr) of crystal grain diameter is 2 mm or less. 
The conductive layers both contain Cu, Fe and Si in an amount of 20 ppm or more. The area of crystals with the maximum crystal 
grain diameter which are contained in the conductive layers is 15% or less of the area of insulating ceramic substrate (2). 
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^XX^t<Dm^m^m-r^o r<D&fl¥te#{;i, HEV (Hybrid Electric 
Vehicle ; ~f V y F«* S «*) ft if KUS V n h & Bfclf W&J W*- * * 

ltlR«S#Cut'fc5i^l;:tt> t7-; y & xW&^fZAstiZ t <DWM 
#W 2001-5319 9#^a, *3<tWgB¥8-3 3 5 6 5 2-^*tCtt 

^ v> a. — «rjK3gi" 5 Tir ^ y Igt (O^ & & t ft o T v n tc 
R^clgft 0 3 A^^'-f-J: 5 ^ ^M+ttxmf-^-CaSmjf ltt 
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*s*8*.5i:Jcfe:^«5FpSb*dSteTi-So r^fcfe, A1©0, 2 %!h*j«*»flnXflHfc 
ffigttsa&MJ: <9 < ft »9 > #J;U3- 4 0 ~ 1 2 5 0 COffi.^1M ^./wft^RS: 

5 mm^Jb^o 5 mm^Ttfc "9 s ,f#«^?§^a «2mmOTt*fc5o 
^C«Ji©i|gS«E#tt, iil^ffi«rNaOH^, HF, SfcliGa^if 

(SEM) mi ^El^Sit^Ciia 9, S^-e^So 
mjfS2»««(i, C-u, Fe % SiOWM2 0ppma±tfU J£3i£ 

«fci\, Ctf>*g\ Al*SA©AHrj*«4r#WW*C#, 3te*«kSo rife o i~ 

mrlBil6»*7 5y^^aS«W:, A 1 2 0 3 , A1N, *5«tt5S i 3 N 4 tf>4>&< £ 

®fc5 5*t&/BV>T&^£*l'CVvC 1 fe «fcV\, SfrfS5 5*tf*. Al-Si^, Al 
-Ge^, Al-Mnl, Al— Cu3S, Al-Mg^, Al-Si-Mgl, 
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A 1 - Cu-Mn^, *5.fct*A 1 - Cu-Mg-Mn^055^bI^$H5 

tt, striae 5 *tJ: t> fctt^tev^ ym&£tix^xi> £v\ 

Ut % 9 9. 9 8«ft%a±<7)TyV5^^A^tf^«Jl^ia«b, iti^^5 
OkPa £JUr3&*0 3 0 0 k P a ^T^TiE^ £-tfOO, 
^«ft6 0 0 'CfiJl Jifcjp!»-t" 5 C £ K £ «9 ftrfQ&«Jl i: tfrffi*6»-fe 

mmw&xm-z, 99. 98 sc*%£jll<dt/v irttfW^Mi b 

rt(Dtp s l 5%£Jl_hOJET*-CJEEj£«rfr5 w £f£J: «9 StJlH#«Ji^#SXm^ ^ 

<fc!K lli©0. 2%Mt>&3 5N/mmWT> A 1 t©llDIf 

5 y^^^^in^^^C^J^KJ^fjtLSo ^!lx.f^ -4 0°C 
— 12 5°C^)^-^-r^/^il^*3w^ofc^(e: N ^(c#Jtt^^C5*t?<50^ 

SS&«»t»«StwT-4 OtX 3 0#*3j;t*l 2 5°CX 3 0 ft* 1 * frh T 3 
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•Mo^ifeittft* 5 5 mm j; <o ±% ^ tmnm^mimm^^^^ 

MfB^O^m^l^ s 2mm^M-h-efc^^^ i**Jf £>*NI*fc 
Bl3A*3«fO«0 3BI4 % ^B^aiJ^^tfeBJ-rartfeO^IH-efe^ , 12! 3 A 
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mm-t?^ y?mm2<Dttm&i®fe&titi;\t^K ^*b<(is i 3 N 4 , ain 

ii^id^^^^r. ktfX%Z> 0 A 1 N<D«?i#fc^4. 3X10-6 

fe£thte\,^, —MtVXO. 3 — 1. 5mmitt$tl5 0 lfeIt7^y^S 

A 1 *R 3 fi 9 9 . 9 8 f€*%£UiOA 1 Sr^-TSo A 1 tt^^^tlj; 9 fc 
tev^ s A 1 « 3 ©^jRftSb^teT U «**ftti:«**t*:IRfcllItt*fiRl 
<DR 9 ^ t^MR 2 <D&}M*± C^i"< 45. A 1 m 3 £>ff § nmfe $ 

tbftV^S, — LTO. 25~0. 6mmt:^5, i^^^iWt' 
«\ *6ISi?7 5 y^S^f*, 0!l;ttfJ¥£O. 6 3 5mm©Al NS, Alft3 
KJ\ Mx.ltm£0. 4mm^^« A 1 ^3f±-fe-7 5 s^*3feK2 0>£fl5HHft 

-5 5W4 0ff $*4RR^$ttJfcV^S % — LTO. 0 0 5~0. 05mm££ 

t£\<^K U< f* % Al-Si^, Al-Gei, A 1 -Mn|, Al-Cu 
^, Al-Mgl, Al-Si-Mgl, Al-Cu-Mnl, ^J;t5Al-C 

W5 9#fcA 1 -^T*te7 0~9 8fl%^ £*T,£ 0 Z.CD$>Xh e &fc, Al-S 
i ^5 5*tXteA 1 -Ge5R5 5*ttf*0£lA\ ^il^A 1 -S i 1^9^ A 

0°C~1 2 5°CmS0S.^i7--l'^^^B#^-ft 1 ^|i^(D 
<b^pjf|^45 0 A 1 -S i ^<5>5*tO— m*mj Z>k, 9 5~7 5ff%(DA 
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l*3«fcTJt3~2 0fC*%tf>S i «r£tf£&-e*>eK tt5 7 7tf 

ii2mm&^Ti:$^TV^5 0 WiW5mmJ:^l^^ A1^3©i 

tt2>S&>£ o sp^al^^o. 5 mm J: <9/h£V^, iPX^b^^^r < ft 0 „ £ 
? Mz. J: s WfcWijti£±M- U t7vy^^ ofiJtb^ Sify 7" fit A/fctt 

-So 

^*S1£2 fcifc^LfcA l4R3*IB«r, ^y^V^UTJ»«Jl<0^^nS|aifcSr» 
ffl^-frSo x;/fy^i:ttfj:NaOH7X^^ HF, Ga/jtWffifl 
5 0 xyfy^> Jtafc:fc«fctfft*&L-t\ ft^HISWfefc L < \*.nrf-m$lM (SE 

(1) :#J;ifi£, A l*3<b*aff«r7yffi» (BMt^y^T^* 
: 1 0 0 g/L, *8®t8 0 OmL/L) 3 5>toai"* 0 
^7f>» (2) : WA.fi, A 1 !3©»4fi%N a OHt(c»2 

^vf-ls'WMfr (3) : A 1 m 3 WSffi^Wf bfc 9 A G a «r&:flfU 5 0°CX 
2hT'Al 0*fc|?-^GaSrtfc1!Sc$^rfc^s £ &Ul*fln&*ffiW*?*So 
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2XV" (S/tt) 

t<^otU5^ ±1E<^J;5^A l|3^«^t5^ Al«3 
*6»"fe9 3: y ^ ^It 2 ©*ll't^$tl2) A 1 1 3 fi, ^th^tKDm^^ 

All3fi, Cu, Fe, S i SrV^tbt 2 0 p pmJMJi-a-#LTV>Sr 

kteV\Z<\,\ <£ K> b< {i x Cu^20~60ppm N Fe^20~40p 
pm N Cu^20~80ppm^^„ ^tie>^±PItt^^5 1 ^ 0. 2% 
i»77^DX^^^^ Ufc^it (0 . 2 %jif7^ 3 5 N/fflm 2 |SKT, #0 

A 1 1g3c7)±^JIg^, ->-h^(D6 5*t4, »-fe^5:^^S^2, 
(D55lt4, *3J:t)SA 1 f£3 SrfitaSo mf>C50~3 0 0kPa (0. 5~ 
3kg f/cm 2 ) (DjE^^P^oo s Jf£*£fcte^&'|4#** mX.\^Ax 
^Xf^ffl^tf) T'6 0 0°C^±^OA 1 «3©itMT©iali-Mt5 0 Ctt 
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300kPa£«9 ^>^:#V>t^H#^ir7 5 y ? X&1fc2\z.mfr&ft£.V J $"fi<\ 

1 <7>^ 19 ASrW-aKlW:, 10 0 mm^cDHJ&Sig 1 1 0 

0mmMHS-C2jfeSri: 19, d <£> 2 ^^BftHSr 3 #CtgSI U~ 9 s 

<Dmto7tm<Dmm-rti:t>*>A 1 05>we^j; 9, ai s b < ^ 

{k1-£„ ±IB03|*ft*itSSf3*E5li-5fe«>fc, A1^3f2, 9 9. 9 8fi%»± 
<7)T/l^~£A&^tf;|£#£2 0 0 — 4 5 0 o C-e»S^b^(^^, 1 5%£X 

l«3(50. 2%^5r3 5N/mm 2 WT, 5»*Jl©*BXfl8*»«S:4r 0 . 

t^ft, -4 0°C~1 2 5t:^ffl^^^/H«^^C^o/tBR^IlIK3£tRtc 
*MxtfS£CSr i:SrB5Jh-e#«„ Sfc, A l fit 3 fc^T, *iNFfW«tS*^ ©JEE 

*3**3^l»JJ:J:*brtr. Mi? 7;y^^ 2 W*^3 2 0GPag 
^-c\ Rt)*ww*tliasjfiJ5iJS;^5f*r/i'5^ a in, ^fcte, s i 3 N 4 &£a> 

#1-6 o o°cu±<Dm^m^^mt u-c^sa i-si mo«t5fta 

9lti^fci^tfcotfc, A 1 £ 3 (D¥ 0 . 5mm~5mmg 
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s^e^swtfeoT, mm^v s: $>^*g&£ii3*at (#ij;t 

lii 5 ow/mK^i), ^3S#ic^{Sv> mx-Ul 0X1 0 "VC^T) t>£> 

^tL&l^S, -^Jttt3~l 0mm(D^O^ffi^tl5, lUB§£4g 1 fit, Stf 
5*U^IBlSftlfe^lilfcW|R©t>Oi: £*K A 1 N#bft5fltlilS 0 . 3~ 
1. 5 mmcomm-te 7^y^ StS 2 £ , iS&j^-ir 7 5 y 2 <£>TOM$^£*L 

fc^lfcj;^20Alt3^fx.§ 0 IlSt;i2AlS3^ iw # 
0. 2 5~0. 6 mm t HI^S^ 1 tt^J^tf-ia*! 3 0 mm^TW^ 

14 % Al-Si^, Al-Cul, Al-Mgl, A 1 -Mn^i^A 1 - G 

mi %^(D]m&T»mte, rtibi^5o~3ookp a ^x., M^^tca 

*f£tfe*f**-C5 8 0~6 5 CC^PW&LT^P^^illl^^^^^i-So 
±IB6 5**£ LT«: N Bkfca s £5*t4<Bl«jfe&TT?fc»Jx i'9»*b<{4500 

#5o 
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%LtfHl 1 am*S*aCl SftWAZti, r.tub^Cl 3*s*^t— h*»^ 
H^©ffii S s 0!l*.tfA 1 ft STkJftsfcOfc — 1 4Hl*#^*tb 

So 

liliSS^i^^ntSilx^*^«tlt^/h$<WJ-e^-c, /<i7— - e^a 

£TF, *»WO*llil0!l^ov>TBiWi-S. 

<^W>]1.> 

5 OmmX 5 0 mm X 0. 6 3 5 mm CD A 1 NiSHr^ 5 <y ? 2 (DffiWZ* 

-etL^-a- L-cnii&a&te i ufco Ait3it 450 , c-e©*»siWQ!a«, 

JET*3 0%-CJEEjaE£fTofcfcO-C N 9 9. 9 9ft%©AK 2 3ppm©C 
u,30p pm<59S i % 3 3 p pmCDF e ^^TLrV^c 5 5#4lt 8 ff*% 
CO S i ^ft5A 1 - S i 3$*>3*t£ Lfc 0 r<D5 5*t®|kii«:6 2 6<C-T?fc 
ofd 0 A1^3, A 1 - S i ^5 ?tf4 s mm~£? $ y?mWL2 s A 1 -S i ^ 
5 5*t4, A lfo3&Z<Dmf¥X-mtetcW:nX\ rtlb(Cj£^2 0 0kPa^P 

^oo, x^^-^e 3 (region* u i o ^gj§t^*pt5 ^ i ic i 9 me>% 

1 0 OmmX 1_0 OmmX 3 mm©A 1 S i C b & 5 1 1 

sify/i e^fflfu ®g&3&Ki £afe!l&«i lisif^i 

^30 mmm vmmm 1 ^sw^ U7t„ 
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— JfctSE^Jl — eO-ttb^tb^A lt3©$I^ 2~5%Na 

OHTK^-C^ix^^^UT-^^n^Sr^tU^-ti:, (SEM) Ti& 

(2XV" (s/jc)) 0 
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